Roles of RhoA and Rac1 on actin remodeling and cell alignment and differentiation in fetal type II epithelial cells exposed to cyclic mechanical stretch.
Mechanical forces are critical for normal fetal lung development. However, the signaling events that promote lung maturation are not fully understood. In this study, the authors analyzed the role of Rho family guanidine triphosphatases (GTPases) in isolated embryonic day 19 (E19) fetal type II epithelial cells exposed to 5% cyclic stretch. The results showed that mechanical strain stimulated RhoA within 5 minutes of initiation of force. Rac1 was also activated, but not Cdc42. After 6 hours of equibiaxial stretch, actin filaments were oriented parallel to the long axis of the cells. By 16 hours, actin fibers still maintained the same orientation, but their intensity decreased when compared to 6 hours. These findings temporally correlated with a decrease in RhoA stimulation. Using adenoviruses encoding dominant negative mutants of RhoA and Rac1, the authors observed that both GTPases are important for strain-induced stress fiber formation, cell alignment, and extracellular signal-regulated kinase (ERK) phosphorylation. However, whereas inhibition of Rho increased surfactant protein C (SP-C) mRNA expression (a marker of type II cell differentiation), suppression of Rac had no effects. These studies suggest that RhoA and Rac1 regulate actin remodeling and cell alignment in fetal type II cells exposed to mechanical stretch. RhoA is a negative regulator of stretch-induced type II cell maturation.